1) This part of the revision of the freshwater Gammarus species deals with the G.
2) A historical review is given from the first description of G. roeseli and the taxonomic confusion that followed, to the start of this study when 3 species and at least 15 subspecies were known.
3) Where possible, the type material of all these taxa is re-examined and compared with hundreds of newly collected samples and material from all major museums in Europe.
4)
In this study the same morphological characters are used as in the revision of the G. pulex-group (Karaman & Pinkster, 1977) . The variability of the various characters is discussed. 5) Complete descriptions and many illustrations are given of the males of all species, along with a key for their identification. Where necessary, figures are given of those details in which females differ from the males.
6) It is proved that G. triacanthus and its many subspecies must be considered synonymous with G. roeseli. G. argaeus stojicevici is raised to specific rank. Four new species (G. goedmakersae, G. mladeni, G. obnixus and G. pavo) are described, resulting in a total number of seven species within this group. (1) Body length (viz. the distance from the tip of the rostrum to the tip of the telson).
(2) The dorsal armature of meta-and urosome, including the shape of the dorsal processes.
( 3 ) The shape and size of the eyes.
(4) The shape of the cephalic lobes.
( 5 ) The setosity of the peduncular and flagellar segments of antennae 1 and 2.
(6) The armature of the mouth parts. Since the structure of the mouth parts, except for the mandibular palp, is similar in all species within this group and identical to those figured for the G. pulex-group i (Karaman & Pinkster, 1977, fig. 5 ), the structure of the mandibular palp will be described only.
( 7 ) The shape of the coxal plates 1 to 4.
(8) The shape and armature of gnathopods 1 and 2 with special emphasis on the structure of the propodus.
(9) The shape and armature of pereiopods 3 to 7, especially the length of the setation in P3 and P4, the presence of setae on the anterior margins of P5 to P7 and the presence of setae on the interior surface of the basal segment of P5 to P7.
(10) The number of retinacular hooks on the pleopods (since this number is two in all species studied it will not be mentioned separately in the descriptions of the species).
(11) The shape and armature of the epimeral plates.
(12) The shape and armature of uropod 3.
(13) The shape and armature of the telson lobes.
(14) Sexual dimorphism.
(15) Colour of live specimens.
All these characters will be described for the nominal form of this group, G. roeseli. If no details of certain characters are provided for other species, these characters can be assumed to be identical to those described for G. roeseli.
SEXUAL DIMORPHISM
A marked sexual dimorphism can be found in all species of the G. roeseli-group, even more pronounced than in most species of the G. pulexgroup. Females always differ from males in the following characters:
( 1 ) Smaller body size.
(2) Relatively shorter antennae, pereiopods and uropod 3.
(3) A distinctly wider basal segment in pereiopods 5 to 7.
(4) A more slender antenna 2, always without calceoli. The setation of the peduncle segments is usually somewhat longer than in males. In G. roeseli however, it is considerably shorter and less densely implanted.
(5) A smaller propodus in gnathopods 1 and 2, the total number of spines being reduced; medial palmar spines are always absent.
(6) Presence of oöstegites on the ventral surface of thoracal somites 2 to 5.
(7) Absence of a copulatory process on the ventral surface of the seventh thoracal somite.
Considerable sexual dimorphism can be present in:
(8) The abundance and length of the setation of pereiopods 3 and 4. In females of some species this setation is shorter and less developed (G. roeseli) in others (G. stojicevici) it is much longer and more densely implanted.
(9) The setation along the anterior margins of P5 to P7 is usually longer than in males.
In some species (e.g. G. argaeus, G. stojicevici) this setation can be completely absent in males but well developed in females.
(10) The setation of uropod 3 is usually less developed than in males. In G. argaeus, however, the setation in the female is much longer than in the male. Therefore, all our remarks concerning specific characters and their variability are valid for adults only.
A.
Stable characters proved to be:
( 1 ) The structure of the mandibular palp.
( 2 ) The shape and armature of antenna 1.
(3) The shape and armature of flagellum and peduncle of antenna 2.
(4) The presence of a medial palmar spine in gnathopods 1 and 2.
(5) The length of the setae on the posterior margin of pereiopods 3 and 4.
(6) The shape and armature of pereiopods 5 to 7, especially the presence or absence of setae along the anterior margins.
(7) The ratio endopodite versus exopodite of uropod 3 and the nature of the setation along the outer margin of the exopodite.
(8) The presence of setae on the dorsal surface of metasome segments 1 to 3.
(9) The shape of the epimeral plates (not their armature).
B.
Variable characters proved to be:
( 1 ) The number of segments in the flagellum of antennae 1 and 2.
(2) The length of the dorsal processes on metasome segments 1 to 3.
( 3 ) The dorsal armature of the urosome segments.
(4) The nature of the armature along the inferior margin of metasome segments 2 and 3 (îetae and/or spines).
(5) The setation of gnathopods 1 and 2 and the telson. Pereiopods 3 and 4 with numerous long setae.
Pereiopods 5 to 7 with spines and setae along the anterior margin of segments 3 to 6.
Description. The length of these setae gradually increases towards the distal end of the peduncle, from as long as to 1.5 or 2 times as long as the diameter of the segments on which they are implanted. The 12 to 16 flagellar segments are slender, or slightly swollen, always set with tufts of setae; these setae are up to three times as long as the segments on which they are implanted.
Calceoli have never been found.
The second segment of the mandibular palp S. Karaman, 1929 Karaman, , 1931 Karaman, and 1935 (fig. 4N ).
The lateral cephalic lobes are more or less rounded; the eyes are ovoid to slightly reniform, as long as or shorter than the diameter of the peduncle of Al (fig. 4A ).
The first antenna attains up to 3/5 of the body length. Both peduncle and flagellum are poorly setose. The main and accessory flagella have 24 to 30, and 3 to 4 segments, respectively (fig. 4B ).
The second antenna is moderately setose. The gland cone reaches the distal end of the third peduncle segment; peduncle segments 4 and 5 bear 4 or 5 and 5 to 7 groups of setae at the ventral margin. These setae are usually slightly longer than Fig. 4 . A-N, Gammarus pavo n. sp., , 15 mm, from stream between Lake Acigöl and Lake Burdurgöl, prov. Burdur, Turkey.
A, head; B, first antenna; C, second antenna; D, mandibular palp; E, first gnathopod; F, second gnathopod; G, third pereiopod; H, fourth pereiopod; I, fifth pereiopod; J, sixth pereiopod; K, seventh pereiopod; L, third uropod; M, telson; N, metaand urosome.
G. S. KARAMAN ft S. PINKSTER -GAMMARUS ROESELI-GROUP the diameter of the segments on which they are implanted. The up to 14-segmented flagellum is very slender, moderately setose, hardly compressed dorsoventrally. The setae on the flagellar segments are little longer than the diameter of these segments. Calceoli have not been found (fig. 4C ).
The second segment of the mandibular palp has 2 or 3 setae in its proximal part and 6 to 8 setae in its distal part. Segment 3 has 26 to 30 D-setae, The third uropod is moderately long. Its endopodite is 2/3 to 3/4 of the exopodite. Both rami are densely set with long, often plumose setae ( fig. 6N ).
The telson lobes are elongate, more than twice as long as wide, each lobe with 2 to 4 distal spines and some short setae. On the dorsal surface of the lobes one or two simple spines or setae can be implanted ( fig. 60 ). (fig. 7P ).
The lateral cephalic lobes are rounded; the eyes are small, ovoid, slightly shorter than the diameter of the peduncle of antenna 1 (fig. 7A ).
The first antenna (fig. 7B) (fig. 7F, H) .
Pereiopods 3 and 4 are poorly setose (fig. 71, J) .
The posterior margin of segments 3 to 5 bears small groups of short setae, usually much shorter than the diameter of the segments, in segment 5 accompanied by some groups of spines. Segment 6 bears many pairs of short spines at the posterior margin, occasionally accompanied by a short seta.
P4 is less setose than P3. The inferior comers of coxal plates 1 to 4 are more or less rounded.
Segments 3 to 6 of pereiopods 5 to 7 are armed with spines along the anterior and posterior Fig. 7 (fig. 7N ). The armature consists of one dorsomedian group and 2 dorsolateral groups of elements, each group consisting of 2 to 6 spines and 1 to 3 equally long setae (fig. 9P ).
The lateral cephalic lobes are rounded; the eyes are ovoid or somewhat reniform, as long as or shorter than the diameter of the peduncle of Al (fig. 9A ).
The first antenna is 1/3 to 2/5 times as long as the total body length, poorly setose. Peduncle 9B ).
The second antenna is slender, poorly setose.
The gland cone is little longer than half the third peduncle segment. Peduncle segments 4 and 5 are equally long, armed with 3 to 5 groups of setae along the ventral margin. The flagellum is slender, up to 14-segmented, dorsoventrally compressed.
Each flagellar segment bears 1 or 2 small groups of short setae at the ventral margin, the setae being shorter than the length of the segments. Calceoli are always present (fig. 9C ).
The second segment of the mandibular palp has 5 or 6 setae in its proximal portion and 8 to 10 setae in its distal portion. The third segment is armed with 26 to 28 D-setae, 4 to 6 E-setae, one Gnathopods 1 and 2 are moderately setose, all setae being straight ( fig. 9E, G) . The propodus of Pi is armed with a medial palmar spine and 4 palmar angle spines, 2 on each side of the incision with the dactylus (fig. 9F, F') . The setation is short, poorly developed. The dactylus is slender.
The propodus of P2 is armed with the usual medial palmar spine, 3 to 4 palmar angle spines and 3 spines at the inner surface near the palmar angle.
The setation is short ( fig. 9H, H') . The dactylus is slender as well.
Pereiopods 3 and 4 are poorly setose, their segments 4 to 6 bearing very short setae at the posterior margin; the setae are always shorter than the diameter of the segments. On segments 5 and 6 these setae are intermixed with short spines.
The setosity of P4 is as poor as that of P3 ( fig.   91 , J). Coxal plates 1 and 2 have rounded inferior corners; coxal plates 3 and 4 have almost quadrangular inferior corners, caused by the quite straight inferior margin.
Pereiopods 5 to 7 are moderately long, armed with spines along the anterior margin of segments 3 to 6. The basal segment of P6 and P7 bears setae on its interior surface. In P5 such setae are absent.
The setae along the posterior margin of the basal segments are very short ( fig. 9K-M) . In all pereiopods the dactyli are moderately slender. 9N ).
The posteroinferior corners of the second and third epimeral plates are sharply pointed. The inferior margin is armed with spines and setae.
Epimere 1 has a rectangular posteroinferior corner and is armed with setae only (fig. 9P ).
The telson lobes are very elongate, being more than 2.5 times as long as wide, tapering distally.
The armature is scanty with 2 short distal spines and a few short setae intermixed with them. One or two short setae can sometimes be present on the dorsal surface of the lobes (fig. 90 ).
Female: Clearly different from the male in many characters, viz. : ( 1 ) slightly more setose antenna 2, without calceoli;
(2) more setose gnathopods 1 and 2, especially their propodi;
(3) far more setiferous P3 and P4, the setae on segments 4 and 5 are as long as or longer than the diameter of the segments; (4) the presence of long setae along the anterior margin of segments 2 to 5 in P5 to P7 ; ( 5 ) the presence of setae on the inner surface of the basis in P5 to P7 (in males in P6 and P7 only); Gnathopod 1 is poorly setose, the setae being straight (fig. lOE) . The propodus is almost twice as long as wide, armed with a medial palmar spine, 2 or 3 palmar angle spines and several smaller spines along the posterior margin. The setation is poorly developed, short (fig. 10F ). The setation of the second gnathopod is somewhat richer than that of the first (fig. lOG) . The propodus is armed with a medial palmar spine, 3 or 4 palmar angle spines and 3 spines on the inner surface near the palmar angle. The posterior margin is armed with 8 to 10 groups of medium long setae, sometimes accompanied by some small spines ( fig. 10H ).
Pereiopod 3 is moderately setose; the posterior margin of segments 3 to 5 bears many groups of straight setae, nearly as long as the diameter of the segments. The posterior margin of segment 6 is provided with several pairs of short spines accompanied by short setae (fig. 101 ). Pereiopod 4 is slightly less setose than P3 (fig. 10J) (fig. 12A ).
The first antenna attains about 3/5 of the body length. Peduncle segment 1 only bears some distal groups of setae, peduncle segments 2 and 3 each have 2 or 3 ventral groups of short setae. The main and accessory flagella have 23 to 30 and 2 to 4 segments, respectively (fig. 12B ).
The second antenna is slender and poorly setose.
The gland cone is as long as the third segment.
Peduncle segments 4 and 5 bear 3 or 4, and 4 or 5 groups of short setae, respectively, along the ventral margin. These setae are always shorter than the diameter of the segments. The flagellum is very slender, up to 14-segmented, not compressed.
The setae implanted near the top of each flagellar segment are shorter than the length of these segments. Calceoli are absent ( fig. 12C ).
Segment 2 of the mandibular palp bears 2 to 4 setae in its proximal part and 10 to 14 setae in its distal part. Segment 3 is armed with 27 to 30 Dsetae, 4 to 6 E-setae, 2 groups of A-setae and 2 groups of B-setae ( fig. 12D ).
Gnathopods 1 and 2 are moderately setose, with straight setae only (fig. 12E, G) . The propodus of both gnathopods is elongate, twice as long as wide; the armature does not show important differences with that described for G. roe seli (fig.   12F , H). On the merus some setae can be found along the posterior margin but these setae are always much shorter than the diameter of the merus. The carpus and propodus are provided with several pairs of short spines intermixed with short setae. P4 is slightly less setose than P3 (fig. 121, J 12N ).
The posteroinferior corners of the epimeral plates are rectangular (in epimere 1 ) to moderately pointed (in epimere 2). The inferior margins of epimeres 2 and 3 are armed with spines, sometimes intermixed with setae ( fig. 12P ).
The telson lobes are twice as long as wide, poorly armed, each lobe with a distal group of 1 or 2 spines intermixed with 2 to 4 shorter or equally long setae. The dorsal surface of the lobes is usually unarmed, occasionally one spine and/or 1 or 2 setae occur ( fig. 120 ).
Female: Apart from the usual dimorphism in the gnathopods and antenna 2, the following differences could be observed from the other sex: (1) the slightly longer setation of the peduncle of antenna 2;
(2) the longer setation of pereiopods 3 and 4;
(3) the presence of setae on the inner surface of the basis in P7; (4) the relatively shorter endopodite of uropod 3, being only 1/2 to 3/5 as long as the exopodite (see fig. llA-F) .
The colour of live specimens is unknown.
Variability. -The processes on metasomites 1 to 3 are usually well developed although not very high. The carination can vary within one population (from Lake Acigöl, Gemic). In the population from Lake Dinar Karakugu, Pinarbaçi, specimens can be found in which the processes are so small that they are virtually absent. The shape of the epimeres is variable, more or less sharp. In some populations (e.g. from Lake Acigöl) the inferior margins of the epimeres are armed with spines, in others (e.g. Lake Dinar Karakugu, Pinarba §i) with spines and setae. The 
